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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beach et al (6,347,109) in view of O'Brein et al (5,793,521). 

Regarding claims 1,4-6, 28, 30, 32-34, Beach discloses a laser apparatus, 
method for operating a laser and method of fabricating a laser, comprising: a solid-state 
laser gain medium (see Fig. 2, Character 16, Fig. 3, Character 24, Column 6, Lines 31 - 
67, and Column 7, Lines 1 - 22) having a first surface and a second surface opposite to 
and substantially parallel with said first surface: an index-matched layer (see Figs. 2, 5, 
Character 22) attached to said first surface of said laser gain medium, wherein said 
index matched layer comprises about the same index of refraction as said laser gain 
medium and further comprises at least one edge (see Figs. 2-10, Column 3, Lines 46 
- 67, and Column 4, Lines 1 - 30); an optical pumping mechanism (see Fig. 2, 
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Character 16, Fig. 3, Character 24, Fig. 5A, Character 52) configured to optically pump 
said index matched layer from said at least one edge; and a spontaneous emission 
reducer (SER) for reducing spontaneous emissions from said laser gain medium, 
wherein said SER is selected from the group consisting of at least one shaped edge on 
said index-matched layer, at least one shaped edge on said laser gain medium (see 
Figs 2-10, Column 1 , Lines 49 - 59, Column 2, Lines 7 - 51 , and Column 4, Lines 31 
- 40). Beach discloses the claimed invention except for a isolation groove in said laser 
gain medium. It would have been obvious at the time of applicant's invention, to 
combine O'Brein of teaching a isolation groove in said laser gain medium with laser 
because the isolation groove deflect the photons traveling within the gain medium away 
from the transverse dimension into the index-matched layer reducing the total path-light 
traversed through the gain medium and a laser aperture can be increased for power 
scaling, thus increasing the total power delivered to the laser medium. One of ordinary 
skill in the art would have recognized that the method as claimed is implicitly stated over 
the description of the apparatus disclosed above. 

Regarding claim 2, Beach discloses a spontaneous emission reducer reduces 
or eliminates amplified spontaneous emission (ASE), wherein said at least one shaped 
edge comprises a shape selected from the group consisting of canted, conic, parabolic 
and lens (see Figs 2 - 1 0, Abstract, Column 1 , Lines 49 - 59, Column 2, Lines 7 - 51 , 
and Column 4, Lines 31 -40). 
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Regarding claims 3, and 31, Beach discloses a laser will produce an average 
power that is scaled, to first order, by increasing the transverse dimension of the gain 
medium while increasing the thickness of said index-matched layer proportionately (said 
limitation only recites facts and features that are well known and expected, the same 
features that essentially result from the use or application of a laser will produce an 
average power that is scaled, to first order, by increasing the transverse dimension of 
the gain medium while increasing the thickness of said index-matched layer 
proportionately , and therefore said limitations are said to be inherently disclosed in the 
teachings of Beach). 

Regarding claims 7, 8, 35, and 36, Beach discloses at least one shaped edge 
comprises art angle approximately equal to 900 - arcsin (1/n) and at least one shaped 
edge is canted at an angle of about 30 degrees with respect to said first surface (said 
limitation only recites facts and features that are well known and expected, the same 
features that essentially result from the use or application of a at least one shaped edge 
comprises art angle approximately equal to 900 - arcsin (1/n) and at least one shaped 
edge is canted at an angle of about 30 degrees with respect to said first surface, and 
therefore said limitations are said to be inherently disclosed in the teachings of Beach). 

Regarding claim 9, Beach discloses a laser gain medium comprises a plurality 
of shaped edges (see Figs 2-10). 
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Regarding claim 10, Beach discloses a laser gain medium comprises 
about 15% Yb:YAG (Column 4, Lines 22 - 55). 

Regarding claim 11, Beach discloses a index matched layer comprises 

* 

undoped YAG (Column 4, Lines 22 - 55). 

Regarding claim 12 } Beach discloses a index matched layer (see Fig. 5A 
Character 22) is optically pumped from two or more edges (See Fig. 5A Character 52) . 

Regarding claims 13 - 1 5, Beach discloses a index matched layer comprises 
an index of refraction difference An with respect to the index of refraction n of said laser 
gain medium wherein An In is less than or equal to cos (t/s)-1z wherein it is the 
thickness of said laser gain medium and s is the longest path found across the aperture 
(Column 3, Lines 32, 67 and Column 4, Lines 1-12). 

Regarding claims 16, and 42, Beach discloses undoped layer has a thickness 
that is adjusted to adequately trap the pump light, and the doped layer has a thickness 
and length that are adjusted to adequately absorb the pump light (Column 5, Lines 59 - 
37, Column 6, Lines 1 - 67, Column 7, Lines 1 - 22 and Column 8, Lines 1 1 - 23). 



Application/Control Number: 09/771,387 
Art Unit: 2828 



Page 6 



Regarding claims 17 and 18, Beach discloses index-matched layer has a 
thickness that is adjusted to accept the amount of pump light required for the desired 
output power and the laser gain medium has a thickness and length that are adjusted to 
adequately absorb pump light while keeping the inversion density high for efficient laser 
extraction and the surface stress caused by heat gradients within limits (said limitation 
only recites facts and features that are well known and expected, the same features that 
essentially result from the use or application of a index-matched layer has a thickness 
that is adjusted to accept the amount of pump light required for the desired output 
power and the laser gain medium has a thickness and length that are adjusted to 
adequately absorb pump light while keeping the inversion density high for efficient laser 
extraction and the surface stress caused by heat gradients within limits , and therefore 
said limitations are said to be inherently disclosed in the teachings of Beach). 

Regarding claim 79, Beach discloses a solid-state laser gain medium comprises 
a shape selected from the group consisting of a disk and a slab (see Figs. 2-10, 
Abstract, Column 1 , Lines 63 - 67 and Column 2, Lines 1 - 50). 

Regarding claims 20, 29 and 43, Beach discloses a cooling said laser (see Fig, 
2, Character 18). 
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Regarding claim 21, Beach discloses a reflective layer (see Fig. 2, Character 
14) attached to said second surface of said laser gain medium (see Fig. 2, Character 
16), wherein said means for cooling (see Fig. 2, Character 18) said laser comprises a 
cooler attached to said reflective layer (see Figs. 2-10). 

Regarding claim 22, Beach discloses a cooler comprises a high performance 
cooler (see Figs. 2 - 5B ( Character 18, Column 3, Lines 2-50 and Column 4, Lines 31 
-67). 

Regarding claim 23, Beach discloses a reflective layer (see Fig. 2, Character 
14) comprises a high reflector thin-film stack that reflects the laser wavelength at the 
laser beam extraction angle (Column 1, Lines 37 - 48 and Column 2, Lines 7-51). 

Regarding claim 24, Beach discloses a high reflector thin-film stack comprises 
at least one layer selected from the group consisting of copper, gold and silver (Column 
5, Lines 40 - 48). 

Regarding claims 25, and 45, Beach discloses index matched layer comprises 
an anti-reflective coating designed to transmit the laser wavelength, (Column 3, Lines 
32 - 54) . 
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Regarding claim 26, Beach discloses an output coupler positioned to reflect 
pump light and transmit light from said laser (see Figs. 2-10). 

Regarding claims 27 and 47, Beach discloses a index matched layer and said 
laser gain medium are diffusion bonded together (see Figs. 2-10, Column 4, Lines 24 
- 67, Column 7, Lines 50 - 67 and Column 8, Lines 1 - 10). 

Regarding claim 44, Beach discloses a attaching a reflective layer (see Fig. 2, 
Character 14) to said second surface of said laser gain medium (see Fig. 2, Character 
16) further comprising attaching a cooler (see Fig. 2, Character 18) to said reflective 
layer, wherein said cooler is used for cooling said laser. 

Regarding claim 46, Beach discloses a providing an output coupler positioned 
to reflect pump light and transmit light from said laser (see Figs. 2-10). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Delma R. Flores Ruiz whose telephone number is (571 ) 
272-1940. The examiner can normally be reached on M - F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Ip can be reached on (571) -272-1941 . The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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